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1 . <a> Satu stesyen pellyiaran l'{F~ mempunyai anteDa pemancar dengan 
ketinggilllJl 150m. Antelllll! tersebut membawa arus SA dan 
memanC8.r pada 1.2 MHz:. Berapakah loilai voltan yang diterima 
oleb anten:1l penerima 40 I<m jauh dengalll ketinggian 2m? 
A MF broadcasting station has a transmitting antenna of height 150m. The 
tmtenna carries a current of8A and transmits at 1.2 MHz. What voltage is 
received h)l a receiving antenna 40 km away with a height of 2nl? 
(25%) 
(b) 'ferangkao perambatan gelcunbang bumt Apakab sudut condong? 
Bagaimanakah ia mempeugaw'ubi kekuatan medan pad a suatu jarak 
daripada pemancar? Teraogkan .. 
Describe ground wave prop~rgation. What is the angle of tilt? How does it 
a.ffect field' strength at a distafJ{:e )i'om the transmiUer? Explain. 
(50%) 
(c) Satu ranukai~n gelomb:ilog mikro terdiri daripada pengulaDg-
pengulaDg pada jeda 40 ~(m. Apakab ketinllian minimum antena-
antena pemancar dan. pencrima dari aras bumi? Antena .. antena 
tersebut mempunyai ketil1lggiao yallg sama bagi memastikaD 
keadaanw·keadaan garis pUlodang. 
A microwave link consists (~( repeaters at 40km interval~. What must be the 
minimum h(~ight of transnliltingand receiving antennas above ground level? It 
is given that the antennas ,';Ire of the same height to ensure line-of-sight 
conditions. 
(25%) 
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2. (8) lIagi meJlldapatkan ketU:lrtp!ktan kuasa ImW 1m2 dalam satu arab 
yang dibel-j berjarak 2 Ikm, satu anten'l memancar sejumlah 180 
watt. AllteDa isotropik pula. harus mem,ancarkan 2400 watt untuk 
rrnenghasilkan ketumpatan I:t:uasa yang sama pada jarak tersebut. 
A.paka" g;alfldaalll aralullIl dalam decibel bagi antena praktik 
tersebut .. 
To 'prodtlci~ a power density qf 11l'l~?n2 in a given direction, at a distance of 2 
km, 01' antenna radiates a totlnl of 180 watts. All isotropic antenna would have 
to radiate 2400 watts to promJr:e the same power density at that distance. What, 
in decibels. is the directive ga#~! oIllle practical antenna? 
(25%) 
(b) Satu pellrlJlotul parabolCldd bergarispusat 64m yang disuap oleh 
s:atu antena tak berarab, digunakan pada frekuensi 1430 MHz. 
Kiralkan h~bar alur di al1ltara thik .. titiJc: !:etengah kuasa dan antara 
ddk-titik sifar, serta gauldlll.an kuasa 11lerujuk kepada dwikutub 
5letengah @:el,oltlbang, deJrl2~8,Jll mengaDgg81p peneahayaan sekata. 
64-m-dianJete'r paraboloid I'ejfector, jed by a nondirectional antenna, is used at 
J 430MB::. Calculate its beam "width between haljpower points and between 
nulls and the power gain wil.h respect to a half-wave dipole, assuming even 
illumination. 
(25%) 
(c) Buktikal1l illahawa bagi :ya.tl:u tatasusunnn n setengah gelombaol 
J~anjang~ arus relatir dnlallkll elemen ke: r daripada satu hujung 
diberikao oleh 
__ . .-!!L.. __ 
rl (n ,_. r)t 
di m,ana r' == 0, 1, 2, 3, ., ,. 
bagi melll;basilkan co.".k si.Daran deDgallL tiada lob sisi. 
. .. 4/-
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Prove thatJr;r an (In"ay Qfn ha{l:,:w«ve lengths long the relativt~ c:urrent in the 
rth element from lOne end is ~~i I"en by 
___ ... n l ,. ___ . __ 
rl (/1 ~ .. r)! 
where r::: 0, 1, 2, 3, ... 
for producin~!r radiation pattern' with no side lobe. 
(500/0) 
Satu isynr~llt 10 GHz mI4~· m·n"!I'IIb8lilt di dahl.m satu pandu gelombang 
bersatah :s,.~I:I.J"i yangperl!lisahoD dilld.ingnya ialah 7.5 em. 
Berapak'lb bUsogan tlerb;lln::Ir:~I.k separub gelombang bagi keamatan 
)Jlt:da.lI1 e:I.~lt.trik yang Inulnlli~;kjhm ujud <Ii antara kedua dinding. 
lKirakan .ilnl~a paBljang g'l:lolrublUlg pandu gelombang tf:rsebut bagi 
Inod tertiio.ggi ya,ng nler~unb~!I.·!t pads frekuensi 10 GHz. 
A lO··:GHz siJ.~ruzl is to propagate in' Q' parallel-plane-waveguide whose wall 
separation is 7.5 em, What is th:~ largest numb(2~r of half-waves q/ electric-field 
intensity which it will b~:~ pCi.r.~S'ible to establish between the two walls. Also 
cak:ulale t'u~ guide 'wavelength jor' the highest mode that propagates at the given 
lre,quency 4~ll O .. ·,CrJlz. 
(40%) 
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(b) l~edatn··Dl\fl~dan elektrik dolUl magnetik dil dalam pandu gelombang 
bersatah selari bagi gelorrllbsiog-gelombang TE diberikan oleh 
Jhe electric and.m.agneticfiek's in a parallel plane wave guide for TE-waves are 
given by 
c 1 (mx) H • · ._ 4II i n·. "- 'x e-'tz 
' X (n) ,31 • • :~ a 
(3 ' ) , mx_~ H - - C ~)S( ._-1. e 
' Z w ~. a 
dan bagi gelombang-geicHnb:ll,ng TM dibe:rikan oleb 
and those fO''I' 1M-waves are &'iven by 
. (' mn: ) _ B :. C C 4) 5 ·"---x e 12 y ~ a 
C 6 . l IDX ) _ 
E 1: - 1 0 ;S Ii n ( -"il x e 'tz 
~. - J-h2 --2 .
ILl) malta y - - ().) f,.tf, 
dan apabUa DI :: 1, 2, 3~ .... ; a = jarak di antara kedua permukaan 
:pengalir. 
and ", = 1, 2~ 3, " ' ~ ' a = separ,'JIion between cOl~ducting planes. 
dan II me~rllpunyai maklllJt.nY:i1l yB,ng biasa. 
and h has it.~ usual meaning. 
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Paksi x ber:s;udu11, tepa.: (h, ~t1g;jlili piermukn~in. 
The x· .. axis is perperdicular to (he plane. 
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(: i) Bel'il pt~ner'angaln. i •• ntlilk~ membenarkan kenyntalan bahawa 
bagi: seHt'l~ kornpolr:i!leJnI Int~dan di altas, satah x-y adalab ,atah 
s,e1islsa. 
~r)~i'(J'in tojustify tha.tfor each oj'the above field components, x-y plane 
is all' equiphase plane" 
(20%) 
fii) TUlllJ,j1L1k~Ul:n bahta'~':!l pt~rambatalll tidak akan berlaku pada 
frflk,llenSJ di ba'v~I,llI f(~ di mana 
Just~)~)' that no propa;g:,rtion takl~S place Gl'tfrequencies b~'IOl.y fc where 
(20%) 
(:iii) T4~:rbhk~ln ungkapiilD ullt:uk men.ll1njukkan b81hawa apabila 
:2 fr.~)j~uen:d mellljJlllf'li jell!~lkup tinggi supay.a (~3t) b 0 I e h 
di~lIukikl,n ,jika dibluldlinglkall de!ll:lgran. «(02f.tE), b,alaju dalam 
pandu ge:loDlb~lng uI4~II:lIghampiri bald bawab 
1 
Vie • • ----(). 0li" 
Dj~~rl~"E~' expression jOl phase velocity in the parallel plane wave guide 
an.d shaH:> tJ'k.:lt when j;'equency hf~comes high the velocity in wave guide 
aJ~proach~~s its lower l',mit equal to free .\JJace velocity. 
(20%) 
." 7 1-
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Sa'tu isyitra1t 12 G"Hz di'k ;~heJldJlki meralfJlbat di dalam satu pandu 
gelombang segiempat tep :~,t d:llo m,lengha!iilkan galangan ciri pandu 
geiombaltlg: Zo beJ~Samaall11 4:i:OQ. 
It is required to pr'opagate a 12-C,ilz signal in a rectangular waveguide in such a 
nranner that t.i'1,e characteristic im:pedance Zo of the waveguide is 450U 
(i) Jn~a; foodl 'fEl,()I digurulkan, apakab dimensi kel'atan rentas 
pandUi gelombang 'a,i " 
TE:},o mode is used,whal must be the corresponding cross-sectional 
waveguide dimension Q", 
(25%) 
(H) JilUl p~lndu gelolDub#lng tersebut adalah 30 em panjang, 
bf~raplalral11 bilan:g:ltn panjang gelombang bagi isyarat yang 
m .~r,un bat m elaluiJriiY 'l,t 
Ifth.e guide' is 30 Cln /ong~ how many wavelengths does that represent 
for the Signtll prop.lgaJtng .i11 it? 
(25%) 
i[iH) Be:lI':Elpa lamakah ~"amhg diiambil oleb isyarat t~rsebut untuk 
be~~,elL""ak daripadn slatu Ual1ljung :I,andu gelombang ke satu 
hujung yang lain ~I 
How long the signal {ake j~ to !ravel from one end o/the waveguide to 
tJu~ ol~~lJr? 
(25%) 
... 8/-
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(b) Buktikao Ittabawl Kelomb~ullg TEM tidak boleb merambat di dalam 
,landu 1,!lombang satu p~engalir (geronggang). 
Prove that a TEM-wave cannot propagate in a single conductor (hollow) 
l",'avegujdE~. 
(25%) 
5. <a> Satu pandu gelo:mbang bulat DlempuDyai garispusat dalaman 5 em. 
Kirakan fJrekuensi potoog bl1tgi mod-m4.ld yang berikut, 
A circular waveguide has an internal diameter of 5 cm. Calculate the cut ... oJf 
fi'equencies in it for the follo-"J ing 'nodes. 
(i) TI:t I 
(ii) TMol 
(Hi) TI:Ol 
(;unakan lIlilai-oilai (kr) :ra[l~~ diberikan dalam Jadual 1. 
·Use the values oj (kr) provided in Table 1. 
Jadual 1 .. Nilai-nilni (kr) bagi mod .. mod utama dahlm pandu gelombang bulat 
Table 1 - Va/t1j~s oj (kr) for the principallt10des in circular waveguides 
~.""'."'iII_~~_. 
_______ .,........ ..,.lilM 
-
TE 1'1\1 
MODI~ (kr) lODE _~OD~ (kr) :\ ~r) MODE (kr) 
TE 0,1 3.83 'TEQ,2 7,02 TMo .1 2.40 TMo.2 5.52 
rM~l~l 3.83 TM12 7.02 , TE 1.84 1,1 TE'1,2 5.33 
TE2.l 3.05 TE2.2 6.71 £M2.1 5.14 TM2.2 8.42 
10... __ ,______ ..-,_ ..... , .. 
-
(40%) 
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(D) Jika situ Piiidu geliHUb$iiiii segiempat tc~pat dan bul:lt mempunya! 
panjlSlng gff~lombn.Jflg potCHf:lg y~'ng sama bagi mod donlinan mereka, 
buktikan bahawa pandu gf~ lombang segiempat tepat mempunyai 
~;aiz yang!lebih keeil dadpadla pandu gel ombang bulat. 
1/ a rectangular waveguide ~lnd a circular waveguide have the same cutoff 
wavelength for their dominant' mode, prove that the rectangular waveguide will 
have size ~~maller than the circ,'4iar waveguide. 
(40%) 
(c) Te."angkan. Inaknlld "t:lttUuSlllllan panear' hujung" dar! Utata5usunan 
I,eba.' sisi'li ~ 
(a) 
.Explain th? terms "end fire QJ"r:.lJ/ ' .,)nd "broadside array". 
(20%) 
Satu dawai kup.'um n.u~ng~ll]jrkan arus 1 ampa Tentukan arus 
anjakan ti ,.hun dawai tte~ r'sebut pada frekuensi 100 MHz. 
A~lllggap~~aut ba.hawa kupJ:"urtli ulernpunya.i kebertelusan yang sama 
!;ellerti !'uang ... bebas, iai~m , l~·· Eo - 8.854 x 10 -1 'F 1m ~ Keberaliran 
Ikuprum adaDah 5.8 x ]0' Mho/m. 
At coppe1' wire carries a c,)'fu:iuction currj~nt (')/ 1 AnJp. Determine the 
di.~plarcemle1Jt current in the "II'/re at 1 00 A{]{z. Assume' that copper has the same 
p'ermittivi~"" a.s free space, ""tlt is s· - Eo 2Je 8 . 854 x 10 -12 rim. The 
conductivity of copper is .5.8 ,:, ! 0 i'Mholm. 
(30%) 
.. . 101-
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(b) Pemalar pltramba'tIlD bai~ii 1III:u 111edium pengaliran diberikan oleh 
'!he propagation constant for a conducting medium is given by 
lB1uktikan bahawa bagi ~Ui'tU IU~)rlgalir yang baik galangan intrinsik 
diberikalll oleh yang berilk:ut 
Prove that for a gcxxJ conductor t~he intrinsic impedance is given by 
jifJ\O f.t j WJ.l 0 'rill! . ---. - ---L45 a ." a , 
(30%) 
( c ) Pemalar perambatan I~ornplrrelks diberikan oleh yang berikut 
The compJex propagation coniitan;t is expressed as 
:8a,gi satu pallak dengall llu~tebalaD 200mm, diberikan Er = 2 - j2 
dan fA. r:: 1 - j2. Kir.'kan pelemaban oleh papak ke atas 
1ge1ombang 600 MHz. 
F'or a sla.b of 200mm thickness, it is given that Er = 2 - j2 and tty = 2 - j2. 
Find the attl?nuation by slab to a 600 MHz wave" 
(40%) 
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